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Amendments to the Claims 

1 . (Amended) A composition for coating or touching up or both coating and touching 
up a metal surface, said composition comprising water and: 

(A) from about 0.5 millimoles per kilogram to about 240 millimoles per kilogram, a unit 
hereafter abbreviated as "mM/kg" of a component of fluorometallate anions, each of 
said anions consisting of: 

(i) at least four fluorine atoms; and 

(ii) at least one atom of an element selected from the group consisting of titanium, 
zirconium, hafnium, silicon, aluminum, and boron, and, optionally, one or both of 

(iii) at least one ionizable hydrogen atom; and 

(iv) at least one oxygen atom; 

(B) from about 0.5 grams/liter to about 10 grams/liter, a unit hereafter abbreviated as 
g/l, of a component of phosphorus-containing inorganic oxyanions or phosphonate 
anions or both phosphorus-containing inorganic oxyanions and phosphonate anions 
calculated as the stoichiometric equivalent of H.sub.3 PO.sub.4 ; [and] 

(C) from about 0.5 g/l to about 3.5 g/l of hexavalent chromiumf,]; 

(D) from about 0.1 0 g/l to about 2.20 g/l of trivalent chromium cations; and 
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(E) a component of surfactant molecules that are not part of any of immediately previously 
recited components, said surfactant containing carbon atoms and fluorine atoms, said 
fluorine atoms bonded directly to carbon atoms in the molecules and being selected from 
the group c onsisting of anionic surfactants, nonionic surfactants, and cattonic surfactants: 

said liquid composition comprising not more than 0.06% of dispersed silica and 
silicates. 

7. (Amended) A composition for coating or touching up or both coating and touching 
up a metal surface, said composition being made by mixing together a first mass of 
water and at least the following components: 

(A) a second mass of a water-soluble source of fluorometallate anions to provide in the 
composition from about 0,5 mM/kg to about 240 mM/kg of the fluorometallate anion, 
each of said anions consisting of: 

(i) at least four fluorine atoms; and 

(ii) at least one atom of an element selected from the group consisting of titanium, 
zirconium, hafnium, silicon, aluminum, and boron; and, optionally, one or both of 

(iii) at least one ionizable hydrogen atom, and 

(iv) at least one oxygen atom; 

(B) a third mass of one or more water-soluble sources of phosphorus-containing 
inorganic oxyanions, phosphonate anions or both phosphorus-containing inorganic 
oxyanions and phosphonate anions; to provide in the composition from about 0.5 g/l to 
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about 10 g/l, calculated as their [stoichiontic] stoichiometric equivalent of H.sub.3 
P0.sub.4; [and] 

(C) a fourth mass of a water-soluble source of hexavalent chromium cations to provide 
the composition with from about 0.5 g/l to about 3.5 g/l of hexavalent chromium cation; 

(D) a fifth mass of a component to provide the composition with from about 0. 10 g/l to 
about 2.20 g/l of chromrum(lll) cation ; and 

(E) a sixth mass of a component of surfa c tant molecules that are not part of anv of 
immediately previously recited component s , said surfactant containing carbon atoms 
and fluorine atoms, said fluorine ato ms bonded directly to carbon atoms in the 
molecules and being selected from the gr o up consisting of anionic surfactants, nonionic 
surfactants, and cationic surfactants . 

17. (Amended) A process for coating or touching up or both coating and touching up 
a surface, said surface comprising at least one area of bare metal, at least one area of 
coating over an underlying metal substrate, or both of at least one area of bare metal 
and at least one area of coating over an underlying metal substrate, said process 
comprising operations of: 

(I) covering the areas to be coated, touched up, or both coated and touched up with a 
layer of a liquid composition, said liquid composition having been made by mixing 
together a first mass of water and at least the following components: 

(A) a second mass of a water-soluble source of fluorometallate anions to provide in the 
composition from about 0.5 mM/kg to about 30 mM/kg of the fluorometallate anion, 
each of said anions consisting of: 
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(i) at least four fluorine atoms; and 

(ii) at least one atom of an element selected from the group consisting of titanium, 
zirconium, hafnium, silicon, aluminum, and boron; and. optionally, one or both of 

(iii) at least one ionizable hydrogen atom; and 

(iv) at least one oxygen atom; 

(B) a third mass of one or more water-soluble sources of phosphorus-containing 
inorganic oxyanions, phosphonate anions or both phosphorus-containing inorganic 
oxyanions and phosphonate anions; to provide in the composition from about 0.5 g/l to 
about 10 g/l, calculated as their [stoichiontic] stoichiometric e quivalent or H.sub.3 
PO.sub.4 ; [and] 

(C) a fourth mass of a water-soluble source of hexavalent chromium cations to provide 
the composition with from about 0.5 g/l to about 3.5 g/l of hexavalent chromium cation; 

(D) a fifth mass of component to provide the composition with from about 0.10 g/l to 
about 2.20 g/l of chromium(lll) cation[, ] ; and 

(E) a sixth mass of a component of surfactant molecules that are not Dart of anv of 
immediately previously recited compo nents, said surfactant containing carbon atoms 
and fluorin e atoms, said fluorine atoms bonded directly to carbon atoms in the 
molecules and being selected from the group consisting of anionic surfactants, nonionic 
surfactants, and cationic surfactants . 
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24 (New) A composition for coating or touching .. r nr bo th cnaHnn »nd touching up a 
metal surface, said co mposition comprising water anrt- 

(A) from about 0-5 millimoles per kilogram to a bout 240 miiiim 0 | es per kilogram , * unit 
hereafter abbreviated as "mM/ka" of a comnnn* n t of flunrnm^i iate anions, each nf 
said anions consisting of: 

(i) at least four fluorine atoms: and 

(ii) at least one atom of an element sele c ted, from the group consisting of titanium 
zi rconium, hafnium, silicon, aluminum, and b oron, and , opt ionally, one or both nf 

fiii) at least one ionizable hydrogen atom; and 

(iv) at least one oxvoen atom; 

(B) from about 0.5 grams/liter to about 10 gra ms/liter, a unit h ereafter abbreviated ^ 
g/L of a component of phosphorus-cont a ining inorganic oxvanions or phosohonate 
anions or both phosphorus-containing inor g anic oxvanions and phosohonate anions 
.calculated as the stoichiom etric eouivalent of H.sub.3 PO sub 4 ; 

(C) from about 0.3 o/l to abo ut 30 o/l of hexavalent chromium; 

(D) from about 0.10 g/l to about 20 o/l of trivalent chromium cations; and 

(E) a component of sur factant molecules that are not part of anv of immediately previously 
recited components, said surfacta nt containing carbon atoms and fluorine atoms, said 
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fluorine atoms bonded directly to carbon atoms in the molecules and ^i na se | ec fed from 
the group consisting of anionic surfactants, noninni* « .,rfactants ^ „ tion i c surfartan t g 



24. (New) The composition according to claim , 2 3. wherein th» total conc^ntrati™ »f 
chromium atoms of anv valence is from a h 0u t 0.45 o/l to about 50 n/l 



(New). The composition according to claim 23, wherein the surfactant is salens 
from the group consisting of salts of carbowlic a dds, alkvlsulohonates. alk V |.suh R tit.,w< 
phenylsulphonates; alkyl-substituted diohen y iacetvlenic alcohols, nony lphanni 
polvoxvethv lenes and alkvlammonium salts 



& < New ) — composition fo r coa tin g or touching up or both coating and touching up a 
metal surface, said compositi on being made by mixing together a first mass of water 
and at least the following components- 

(A) a second mass of a water-soluble sou r ce of fluorometallate anions to provide in the 
c omposition from about 0.5 mM/ko to abo ut 240 mM/ko of the fluorometallate anion 
each of said anions consisting of: 

0) at least four fluorine atoms: and 

(ii) at least one atom of an element selected from the group consisting of titanium- 
zirconium, hafnium, sili con, aluminum, and boron: and, optionally, one or both of 

(iii) at least one tonizable hydrogen atom, and 
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(iv) at least one oxygen atom; 

(Bj a third mass of one or more water-sol, ihl* sources of nhnsphorus-containmq 
inorganic oxyanions. phosphonate anions or hnt h phosohnn .^nnfainino inornanir 
oxyanions and phosphonate anions: to provide i n the composition from about n g /i to 
about 10 g/| , calculated as their stoichiometric ? aui va i en t of H sub.3 PO.suh A ■ 

(C) a fourth mass of a water-solubie source of h exavalent chromium cations to prowiH* 
the composition with from 0.3 o/l to about an n /\ of hexavalent chromium cations- 

(D) a fifth mass of a component to provide th e composition with from 0 1 f> g /i tn a hn, ,+ 
20 a/I of chr omiumdlh cation: and 

(E) a sixth mg,ss of a component of surfa ctant molecules that am not part of anv of 
immediately previously recited components a a j d surfactant containing carbon atom * 
and fluorine atoms, said fluorine atoms b onded directly to carbon atoms in th* 
molecules and being selected fr om the gro u p cons isting of anionic surfactants, noninmn 
surfactants, and cationic surfactants. 



2£_(New)_ A process for coating or touc hing up or both coating and touching up a 
surface, said surface comprising at least on e area of bare metal, at least one area of 
coating over an underlying metal substrate o r both of at least one area of bare metal 
and at least one area of coating over an und e rlying metal substrate, said nrooegg 
comprising operations of: 
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(I) covering the areas to be coated, touched up. or both coated and touched up with a 
layer of a liquid composition, said liquid composition having been made bv mixing 
together a first mass of water and at least the following components: 

(A) a second mass of a water-soluble source of fluorometaliate anions to provide in the 
composition from about 0.5 mM/kg to about 30 mM/kq of the fluorometallate anion, 
each of said anions consisting of: 

(fl at least four fluorine atoms; and 

(ii) at least one atom of an element selected from the group consisting of titanium, 
zirconium, hafnium, silicon, aluminum, and boron: and, optionally, one or both of 

flip at least one ionizable hydrogen atom; and 

(iv) at least one oxygen atom: 

(B) a third mass of one or more water-soluble sources of phosphorus-containing 
inorganic oxvanions. phosohonate anions or both phosphorus-containing inorganic 
oxyanions and phosphonate anions; to provide in the composition from about 0.5 g/l to 
about 10 g/l. calculated as their stoichiometric equivalent or H.sub.3 PO.sub.4 : 

(C) a fourth mass of a water-soluble source of hexavalent chromium cations to provide 
the composition with from 0.3 g/l to about 30 g/l of hexavalent chromium cation; 

(D) a fifth mass of component to provide the composition with from 0.10 g/l to about 20 
q/l of chromium(lll) cation: and 
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(E) a sixth mass of a component of surfactant molecules that are not part of any of 
immediately previously recited components, said surfactant containing carbon atoms 
and fluorine atoms, said fluorine atoms bonded directly to carbon atoms in the 
molecules and being selected from the group consisting of anionic surfactants, nonionic 
surfactants, and cationic surfactants: 

said composition not comprising more than about 0.060% of dispersed silica and 
silicates: and 

flh drying into place over the surface the liquid layer formed in operation (I). 
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